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Development of unified communication for marine VolP service
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Abstract: This paper presents the results of research on developing marine unified communications to provide VoIP service
based on marine satellites. With the recent popularity of smart-phones and other mobile devices, the demand for Internet-based
wired and wireless unified technology has been growing in marine environments, and increasing interest is being directed to
VoIP products and service models with high price competitiveness and the ability to deliver a variety of services. In this re-
gard, this research designed three instruments, developed their unit modules, and verified their performances. These three instru-
ments included the following: (1) a marine VoIP module equipped with an analogue gateway that can be linked to the existing
devices used in vessels, which is more than 80% smaller than that of a land system; (2) a text/voice/video engine for marine
satellite communications that runs on technology that minimizes communication data usage, which is a core technology for a
marine VolIP service; and (3) a unified communication service that can support multilateral cloud-based message conversations,
telephone number-based call functions, and voice/video calling between a private space in a ship and shore.
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Figure 3: Components of VoIP systems

VoIP:= &4 dlolE] AMu|AZ A gal= oY A3} w
olUzl <1EY WA 1 ZAE, B3 WA Au| A 59
7v% BIbqn| 2o aE]e] A Y 5 oEYS 7
o ket WElm Yo} AulaEg AT S glo) W
AAH o= g0 PA B FAMIAE] A9 T
2o} M-S B #al Aol w2 A Agstka glthio).

g AFol A= IP-PBXE 7|ubo 7 &l a4t VoIP A&}
MU A2 Awrets 9ot s SAke] HlE HR A A
(packet delay)o] A& o0& I3, E2 AH]AE 0] 83}
948“*1 A&A o= 524] ulo|Ee| [P g ol#|2E 7]
& AForstnz F7} Fhro] WAlEhe

= = T
BE??} ] XAy} FA T8 B 48 A5S XY
S EA ] 24/978 A =413 71ES EREHA

x
&te] 3% VoIP AH] 2ol B2 EAlgdo] AystaL glew
u 3

9] 7@ Emt spok v Ml A Bl A| A 8

S/l A= 23}, SMS(Short Message Service), ©|4, %
A, AR e 7R A S ool 7y e 1
AfUAleld, A= I = 5 Aol 7Fegk VoIP
7Iwre] B3 ARFUA I A(UC, Unified Communication)©]

StarutA IR o] g a3 2] #3948 A7 (2015. 9)

7]—\67—/R O %]—

ol e - A&

IBM#} MicrosoftE &4 0% 7s|o] &hihs] o] gL

o &3 AFUAClAUC)S AW, 2SS, A, AHA

2, ZAO], S04 22 AAZE FAAH e S T

AR e AR SAE FEskE AHaE debH

UEL A, st=dlo], AXESo], AH|2x Fo] 45 f7]4
Agtelo] T ).

Ankd o= voIpe}t F3 AR A0)A(UC) Al2~ElE IDC
(Internet Data Center)2} 22 A|2=Bl7} #e]x4 o] F2d = o]
oF 3l VoIPet F3 AFUAC]HA(UC) AH|=E o] 8317
A= 1P7]Eke] 2bsA U gk AH|(PABX, Private
Automatic Branch Exchange)$} &3 #H YA OV‘ﬂ(UC) /\‘]Tﬂ
s & Al=ge] dA7F dasiel kAt side] A &
FAol Ht Aee oF 21\ d o & [P-PBXS} 4 ‘:]7(]%
EQA 7)$o] A8H AUk Figure 49F Zo] Ay 2z
o E33} Figure 59} 2ol 251 o]/do] Auta} oA
2 A77F A dute] H& HlFS AABAL glo] dA
W VoIP Al 8L AR5 ARg8h7]olli= A 713E, A
2 &GS % vE-S FHE3r]el= ojg Rl irH12).

T, @Al 34 VoIP AH| A~ A 2534 A, &
A8 Azoll et aFAFS Wl gk Auj R Al
IP-PBX(Private Branch Exchange)E ©]-83gF A4} U F-2o][p#
stol]l JEH o] 2] Table 29+ o] HAAA9] Ealol}
L N, BARE 5 AR aqAbES v A1

F ol Tkt s VoIP AHl el stz

o°" offl

E

lo rx

N
_4:|:‘4

bl

0-4 Years
18%

25+ Years
38%

5-9 Years

~ 10-14 Years

100-399
38%

2,000-4,999
10%

400-1,999
24%

Figure 5: Status of new/ existing vessels’ size

746



317 VoIP Al aE 913 &3 AFu7leld 71& M

Table 2: Requirements of market for satellite service

Category Items DB+ Al : —— e
response to international organizations’ EWS - AGH + p k)
requirement for 24-hour communications UC server + 4 TR | en

. Digital Ship
Business — - -
Communication service for medium &
small vessel
Office-at-sea
By
Passenger internet service
Individuals crew welfare
Personal communications Smal caices ol
(Iimtegration and
Optimizatior] | catisox Hw platform AW
23 34 VoI MHIAE 9I3H S8 HRLIHOIM iy ooy |
ool mhet & Aol = A Hjgow HE 3 E4l ; :
Analog
Qe AL s el el A9l B4 Frs
e A A% Aol F5d ARG A5 Volp E. =
wET 53 AFUANAUC)E B, Fioure 6 Commarican of the existine UC svetem and i
i : Comparison of the existin system and marine
BE VoPEES IR Afsks) Asel (S O ey

_ - UC system
Figure 62} #o] 332 A|2=8)(EMS, Enterprise Managem-

ent System), 7FIA}F &2 do|E o], UC AW, H|T]o] 3. A2 A 8

A, opd 21 Alo]Eol, IP-PBX SO TAEE w7}

o T8 SAF VoIP A]~E1S Ao Eg]o] 9} PPBXE <19 a8 FF AU AClA 71522 Figure 73 7ol 48
SrAsheha 2% WS ATEsolz T@sel AN (Onp to Ship, Ship to Shore)S RSke] 41U Ul F-EAl

o S Volp e e Azt A 7h A} $47ke] BAS A Q5 A
~ [e) = 2=t} o S5 A=
o L AEAS A% e A A B am PO STE] el lel B4l S Ao
] A M L BRI 7] ¢ e 7ot
3171 $138 Voice engine jitter buffer 35S 7|45kl A . _ .
- o g FEATUA A A 2~El VoIP ¥ EE, 3
AA0] GG Arsksta KB DA Al F
_ 48 VoIP S/ e, BF ARUACIM 2TES o]
7149 AAAZAS 9lg AALE AR S AES3te] dol P T 3 20
s I - ieh + Table 33} T}
A&l HAskslal HAghe] to]E| S(data rate)E ILF ° N avle =
Ao e/ 9A o] 7153 AL VoIP S41/94F AR 3.1 | &= VoIP 2 &
7} d4F VoIP &3 AU AClHA(UC) 71ES sttt A2 VoIP X5 Figure 63 7o] gHitj= 7)uke] &}
2 AFelA At FFE T AFUACIA Ve =9 BEF opdR 1 Alo|E o] FE(Analog Gateway
A AJY AF F TS AL ¥ ol A A& Module)= -d €t}
o] VoIlP 5SS §7do 9Ag MAatel AR5l ¢7& FEAFUANA 85 AT st=ole ZE AlolE
AagoR Fge 5 gdo] Al aFeta Q= o] mEW Hede] AolE A% HelnsE Fun
7196 B ARUANH A28, dRAY A2 A FARF Gol42 $usly] Aol Figwe 831 2ol &
Adow THE 5 e FHol Ak FrEE ANLE TR
Satellite 2& Zieu=at I s e
m%
. %
Satellite Modem Satellite Modem
Router
Acrobox 280
3G/LTE Internet
=»

E i

StarutA IR o] g a3 2] #3948 A7 (2015. 9) 747



Table 3: Marine unified communication system

Category Items
VoIP unified communications hardware platform
o
interface module for connection with
module o )
existing vessel devices
) packet delay, loss prevention technology
voice/ — - -
. technology to support maritime voice/video
video .
. service
engine — —
minimize communications data usage
VoIP service management software
VoIP operational software (server)
multilateral cloud-based message
UucC conversations
telephone number-based call function
security service with terminal authentication
system

Figure 8: Marine VoIP module with slot card (ACRO200)
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Table 4: Security threats to VoIP service and technological countermeasures

TE(FX0)S

Countermeasures countermeasures
(password) (authentication)
Security threats - .
control | media key communications | management ..
signal | signal |management| compatibility signal user | Administrator
LAN section wiretapping O O O O O
WAN section wiretapping O O O O O O
Terminal wiretapping O O O O O
System resource depletion O
Line resource depletion
Call interruption and suspension O O O O O O
System disorder O O O
Registered information falsification O O O
Attack to administrative error O O
Configuration change O O O
Invite session interception O O O
Registration session interception O O
Call spam O
IM spam O
presence spam O
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Figure 10: Diagram of marine VolIP voice/video engine
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Figure 11: Technology to minimize packet through VAD

Table 5: Packet save based on codec optimization

Codes Size(ms) Bandwidth Total Data

G.711 20 80 kbps 40 kbps
G.729 20 24 kbps 24 kbps
Speex 20 - 11 kbps

Table 6: Packet save based on selective transmission

Category VoIP marine VoIP
Voice Data 80 kbps 80 kbps
Ethernet overhead 7.2 Kbps 7.2 kbps
Total Data(s) 87.2 kbps 39.24 kbps
VAD - - 55%
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Table 7: Mean Opinion score(MOS)

Level Quality Impairment
5 Excellent Imperceptible
4 Good Perceptible but not annoying
3 Fair Slightly annoying
2 Poor Annoying
1 Bad Very annoying
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Figure 13: Menu layout for marine UC (acrofon)
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Figure 15: Performance test results for marine VoIP

Measurements Summary

Delay Typo Count Minimum Average Maximum
Call length terminate (s) ATBEST 6.762 8.020 13.385
Call length originate (s) 509942 0517 7477 18,480
Response Time (msac) 599746 4 3? 6295
Call Setup (msec) 500746 N 244 6583
Tear Down (msec) 500745 3 8 6363
Post dial delay (msec) 599763 15 188 6590
R-FactorG107 -All files. 242328 6.000 92.905 93.000
Packet PC Lost Rate (%) 121078 0.000 0.040 59.520
RTP Packets Out Of Order (per check interval) 242112 o o 145
RTP Packets Late Arival {per check intarval) 242112 ] o o
Packots Received 242335 1 a2 262
Packets Transmitied 218177 1 48 88
Reg 200 responss time 5833 3 7 1
Reg success time 5833 3 7 191
RTP Packe! Loss (per RTCP packet) 242335 0.000 0.000 0.000
RTP Jitter (msec, per RTCP packet) 242335 0.000 0.019 B1.000

Figure 16: Marine VolIP Performance test summary
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